Objective: To study mood disturbance in Graves ophthalmopathy.
Results: Analysis of variance revealed that patients with moderate/severe Graves ophthalmopathy showed significantly greater emotional distress than patients with mild/negligible Graves ophthalmopathy on the Profile of Mood States mean total score (PϽ.001). Additionally, patients who had disfigurement (proptosis) as the predominant clinical feature had significantly elevated emotional distress compared with the control group (P=.01), whereas no significant difference was detected between the control group and patients with diplopia as the predominant clinical feature (P =.20).
Conclusion:
Patients with moderate to severe Graves ophthalmopathy have significant mood disturbance, especially when disfiguring signs are predominant. We propose that evaluation of the psychological burden of the disease should be considered in routine follow-up and in decisions regarding treatment.
Arch Ophthalmol. 2005; 123:491-496 G RAVES OPHTHALMOPATHY (GO) is an extrathyroidal manifestation of an autoimmune inflammatory disease that is associated with disfiguring proptosis, lid retraction, pain, redness, periorbital swelling, double vision, exposure keratitis, and sometimes even blindness. [1] [2] [3] Although the exact mechanism and pathogenesis of GO continue to be elucidated, studies point to possible cross-reactivity between the thyrotropin receptor-stimulating immunoglobulins and the thyrotropin receptor antigens expressed on orbital fibroblasts as the cause of the ophthalmopathy. 4, 5 Discrete eye signs and symptoms are seen in 30% to 45% of patients, whereas clinically overt orbitopathy is present in 5% to 10% of patients with Graves hyperthyroidism. 1 Supportive medical therapy or observation only is needed for approximately 74% of patients; these patients fall into the category of mild ophthalmopathy. For patients with moderately severe active disease, a period of waiting for stabilization or spontaneous improvement precedes consideration of surgical treatment. 6 Surgical treatment may be both functional (involving muscle surgery for correction of double vision) and reconstructive (involving orbital decompression or lid surgery for proptosis or lid retraction, respectively).
Currently, the outcomes of GO and treatment, including surgical evaluations, are mostly assessed with biological measures such as the NO SPECS classification used in most previous studies of GO. 7 The NO SPECS classification artificially combines different parameters of the disease and has been criticized. 3 While biological measures are vital and provide valuable information to the physician, they often correlate poorly with functional capacity and perceived health as experienced by the patient. 8 Furthermore, the psychological burden of the disease on the patient is not routinely discussed by the clinician in the evaluation for treatment.
In 1992, a joint committee of thyroid associations recommended that selfassessment of the eye condition by the pa-tient be used in evaluation of treatment. 9 It is well accepted that visual impairment in general causes substantial impairment in daily functioning and well-being. 10, 11 Furthermore, psychological and psychiatric assessments of patients with other ophthalmic diseases have revealed significant emotional distress and depression associated with vision loss. [12] [13] [14] [15] [16] Several groups have reported that the effects of thyroid eye disease on physical and psychological functioning have a significant impact on a patient's health-related quality of life. [17] [18] [19] [20] [21] This decrease in the patient's daily functioning and perception of health in general has been shown to persist even many years after diagnosis and treatment. 22 Terwee et al 23-25 (1998, 1999, 2001 ) further developed and validated a disease-specific quality-of-life questionnaire for patients with GO (the GO-QOL), designed to address visual functioning and perceived psychosocial consequences as a result of the patients' changed appearance. Although health-related quality-of-life assessments are valuable for determining the effects of treatment for GO, few studies have looked at clinically significant psychological impairment related to the degree of disfigurement and dysfunction from the disease.
Egle et al 26 (1999) found increased frequency of symptoms of anxiety and depression in patients with thyroidassociated orbitopathy compared with the normal population. The same group also reported a general decrease in perceived quality of life in these patients. 21 The hyperthyroid state itself is associated with increased prevalence of anxiety and depression even after remission 27, 28 ; however, the added psychological effects from decreased visual functioning and disfigurement in GO as compared with patients with underlying Graves disease have not been reported.
Evaluation of the changes in a patient's mood as a result of worsening symptoms may alter treatment plans and result in earlier surgical intervention or perhaps a delay if psychological impairment is severe. Therefore, the physician must be aware of the emotional components of the patient's illness when making decisions regarding treatment. At the Thyroid Eye Center, University of California, San Diego, we observed that patients with GO were often severely emotionally affected by the physical consequences of their disease; that is, patients with severe disfigurement seemed to be much more psychologically disturbed than patients with few or no manifest signs.
In this study we aimed to measure mood disturbance in patients with moderate to severe GO as compared with patients with negligible to very mild GO, thereby controlling for the underlying autoimmune disease while measuring the prevalence of psychological disturbance resulting from the dysfunction and disfigurement caused by moderate to severe GO. Psychological distress was assessed by the Profile of Mood States (POMS), a diseaseindependent psychological survey that has been widely used in clinical and experimental research and has welldocumented reliability and validity. [29] [30] [31] We predicted that patients affected with moderate to severe GO symptoms would exhibit higher levels of mood disturbance than patients with negligible to mild GO symptoms.
METHODS

PARTICIPANTS
Participants were recruited from the patient population base of the Thyroid Eye Center at the University of California, San Diego. Consecutive patients coming in for an office visit over a 6-month period (April through September 2001) were asked to participate. Participants completed a mood survey and healthrelated questionnaire along with an informed consent form that had been approved by the university's Institutional Review Board andEthics Committee. A total of 152 surveys were distributed, and 74 (49%) were completed and returned. Forty-eight (65%) of these patients met the following inclusion and exclusion criteria: (1) diagnosis of GO confirmed at the Thyroid Eye Center; (2) no other unstable eye disease; (3) currently taking no current antidepressant, antianxiety, or mood-stabilizing medications; (4) euthyroid at time of evaluation based on a recent thyrotropin value; and (5) comprehension of the English language adequate to complete the mood survey.
Clinical data were obtained by chart review and included exophthalmometry measurements, eye motility measurements using a −4 to ϩ4 scale in degree of ductions, degree of lagophthalmos, margin reflex distance measurements, degree of lid/periorbital edema, and tonometer readings at primary gaze and upgaze. Seventeen patients (23%) were excluded because they were currently taking antidepressant medications, 3 patients (4%) because of concomitant glaucoma, and 6 patients (8%) because there were no recent clinical eye measurements.
The study group consisted of 24 patients with moderate to severe GO symptoms, and the control group consisted of 24 patients with negligible to mild GO symptoms. Patients in both groups were individually matched based on age, sex, and ethnicity and were group matched based on socioeconomic status, marital status, and clinical history. Moderate to severe GO was defined as proptosis greater than 22 mm in either eye and/or significant extraocular movement (EOM) restriction greater than −1.5 in any direction of gaze and in either eye. The study group was further divided into two subgroups based on whether their predominant clinical signs consisted of proptosis (proptosis Ͼ22 mm and EOM restriction Ͻ−1) or muscle involvement (EOM restriction Ͼ−1.5 and proptosis Ͻ21 mm).
Ten patients each were in the predominant proptosis and predominant strabismus subgroups. All patients in the muscle restriction subgroup had diplopia in primary gaze. Each of these subgroups was compared with the control group. Four patients were excluded from the secondary analysis because they had both a high degree of proptosis and a high degree of EOM restriction. Negligible or mild GO was defined as proptosis of 21 mm or less in both eyes, EOM restriction of −1 or less in both eyes, no lagophthalmos, no lid or periorbital edema, margin reflex distance of 6 mm or less in both eyes, and no significant rise in intraocular pressure on upgaze. Graves ophthalmopathy was diagnosed based on history and clinical examination findings. Most patients had a previous systemic diagnosis of Graves disease. For some patients the diagnosis was confirmed by computed tomographic scan and/or thyroid function tests, and in some patients other ocular diseases that might have mimicked their symptoms (ie, myasthenia gravis) were ruled out.
MEASURES Profile of Mood States
The Profile of Mood States (POMS) 29 is a 65-item selfreported symptom inventory designed to assess emotional distress during the previous week. The participant responds to each (REPRINTED) item on a 5-point Likert scale ranging from "not at all" to "extremely." There are 6 subscales (tension/anxiety, depression/ dejection, vigor/activity, confusion/bewilderment, fatigue/ inertia, and anger/hostility) and a total score (summation of the 6 subscales). The vigor/activity scale was reverse-scored so that higher scores indicate greater mood disturbance for all scales. Seven items were not used in calculation of the scores. Total individual scores ranged from 0 to 232. High scores indicate high level of emotional distress. The POMS does not include somatic symptoms that might be confounded with physical illness. The POMS has been widely used for assessing psychological distress in various clinical and experimental research and has well-documented reliability and validity in adult and elderly populations.
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Health-Related Questionnaire
Clinical and demographic characteristics were obtained by a health-related questionnaire. Information was obtained about medical and psychiatric history, current medications, previous treatment with radioactive iodine, previous eye surgery, and current eye symptoms, such as pain or double vision. In addition, information was obtained about age, ethnicity, marital status, living arrangements, education, and principal occupation. The principal occupation and education of the subject and/or the primary household provider was used in the Hollingshead Two-Factor Index of Social Position to assign an occupation score to each subject.
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STATISTICAL ANALYSIS
Statistical analyses were conducted using Statistica for Windows, version 5.5 (StatSoft, 1999; Tulsa, Okla). Unpaired t and 2 tests were used to detect any difference in demographic and socioeconomic factors. Analyses of variance (ANOVAs) were used to test for any difference between groups. A 1-way ANOVA was performed on the POMS total score to test for any difference between the study groups and the control group, and a repeated-measure ANOVA was performed on the 6 subscales. An ANOVA was also used to compare each of the two subgroups with the control group. The assumptions of normality and homogeneity of variance between the groups were respected. The Tukey honestly significant difference test was used for the subgroup post hoc analysis.
The differences between groups were examined using planned comparisons. With the sample size of this study, there was a power of 0.90 to detect a difference of 1 SD (ie, 30 points difference; a large effect size) 29 between groups on the primary outcome measure, which was the total score on the POMS.
RESULTS
DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF THE SAMPLE
The mean age of the participants was 55 years (range, 19-94 years), with an SD of 17.6 years ( Table 1 ). There were 41 white patients, 5 of Asian origin, 1 of Hispanic origin, and 1 African American. Twenty-eight (58%) of the participants were married. Socioeconomic status, determined on the basis of education and occupation of the subject and/or primary household provider, was as follows: level 1 (major business or professional), 25% (n = 12); level 2 (medium business or minor professional), 44% (n = 21); level 3 (skilled craftsperson, clerical worker), 10% (n=5); level 4 (semiskilled worker), 19% (n=9); and level 5 (unskilled worker), 2% (n=1). Twenty participants (42%) reported that they had had previous radioactive iodine therapy for hyperthyroidism. Twentysix participants (54%) reported that they had had previous orbital, lid, or eye muscle surgery for thyroid ophthalmopathy. Duration of disease from time of diagnosis ranged from 2 months to over 10 years in both groups; however, many patients in both groups reported having symptoms and signs of the disease for months to years prior to diagnosis. There was no significant difference in any of the above measures between the study group and the control group (PϾ.05) ( Table 1) .
There was no significant difference in clinical and demographic characteristics between the patients who met the inclusion criteria and those who did not. There was also no significant difference in age or sex between those who did vs did not respond to the survey.
COMPARISON OF MODERATE/SEVERE AND MILD/NEGLIGIBLE GO GROUPS
The ANOVA on the primary outcome measure, POMS, showed that the study group experienced significantly greater emotional distress than the control group ( Table 2) . Overall, participants in the study group reported significantly elevated emotional distress on the POMS total score compared with participants in the control group, (PϽ.001). Significant differences were seen in 5 of the 6 subscales, with the exception being the tension-anxiety subscale (F 1,46 =3.88, P=.055). There was no significant interaction between the subscale scores and the groups. 
COMPARISON OF SUBGROUPS WITH MILD/NEGLIGIBLE GO GROUP
One-way ANOVA on the POMS total score showed that the proptosis subgroup experienced significantly greater emotional distress than the control group (F 2,41 = 7.12, P=.002). The Tukey honestly significant difference test showed that the proptosis subgroup reported significantly more emotional distress than the control group on all subscales of the POMS (P = .01). There was no significant difference between the muscle restriction subgroup and the control group (P= .20) ( Table 3) . A repeated-measure ANOVA on the 6 subscales did not reveal any significant interaction between the subscale scores and the groups. There was no significant difference in age, sex, ethnicity, socioeconomic status, marital status, or clinical history between the proptosis and muscle restriction subgroups.
COMMENT
In GO, disfigurement and diplopia have been shown to have a significant impact on the patient's health-related quality of life. [18] [19] [20] [21] [22] In our study, patients with moderate to severe signs and symptoms demonstrated, in addition, a significant psychological depression in mood on a widely accepted psychological outcome measure. The present study demonstrates that patients who have noticeable proptosis and/or who have functionally limiting double vision have significant feelings of depression, anger, fatigue, confusion, and reduced vigor compared with patients who have very mild or negligible symptoms. Accordingly, psychological assessments should be considered in routine care for such patients, and referral for psychological intervention should be made appropriately. Awareness of a possible severe psychological impairment in patients with GO is important in the ophthalmic practice, where routine follow-up of these patients often occurs. It might be helpful to refer these patients for further psychological evaluation as appropriate or perhaps to add a mental health care professional to the multidisciplinary team caring for these patients.
When patients with GO were separated into those with predominantly disfiguring signs and those with predominantly functional deficits, we found that it was the disfiguring aspect of the disease that accounted for much of the emotional distress. The progressive disfigurement of GO is increasingly recognized as an indication for orbital decompression surgery. Many believe, however, that due to the operative risks it is only warranted when vision is threatened. In skilled hands, major complications such as visual loss are rare. Diplopia may occur as a complication but is treatable with subsequent strabismus surgery. 33 In light of the concomitant physical and psychological disability caused by GO, treatment should be individualized, and perhaps a lower threshold for reconstructive surgery should be considered in appropriate cases.
Other potential mechanisms may link severity of eye disease in GO with neuropsychiatric disease. There have been reported cases of encephalopathy as well as psychiatric disease that may be related to the presence of thyroid-related autoantibodies. 34, 35 Although thyrotropin receptor antibodies have been shown to directly correlate with clinical features of GO, 4 the exact relationship of these antibodies to encephalopathy or central nervous system-mediated mood disturbance has not been established. Further studies of mood in patients with GO and levels of thyroid-related autoantibody titers would be needed to assess this relationship.
The GO-QOL, developed by Terwee et al, [23] [24] [25] has been shown to be an effective, disease-specific tool for assessing perceived health-related quality of life in patients with GO. On a clinical level, it may provide valuable information to the physician for constructing an individualized treatment plan for each patient and monitoring the effects of treatment. The POMS, on the other hand, measures specific mood disturbance independent of medical and physical conditions and may therefore provide a standard measure of mood in GO for research purposes. Furthermore, the POMS utilizes 65 simple 5-point responses to single-word adjectives, can be completed in 5 minutes, and requires only a seventh-grade education for comprehension. As such, it provides a clear and simple measure for the study of emotional distress in patients with eye dis- ease. A similar method has been used in studies on the psychological consequences of age-related macular degeneration. 12, 13, 15 These studies found a strong main effect of status; that is, a significant difference between scores on the POMS of patients diagnosed as clinically depressed and those of patients diagnosed as not clinically depressed by the Structured Clinical Interview for DSM-IV Axis I Disorders (PϽ.001). The sensitivity of the POMS and the classification according to the Structured Clinical Interview for DSM-IV Axis I Disorders were correlated (PϽ.001). 13 The present study may represent another step toward a systematic approach to the investigation of psychological impairment in ophthalmic diseases.
A clinical diagnosis of depression or anxiety is made based on DSM-IV criteria, and although only a few studies have used both the POMS and DSM-IV-based criteria to assess depression in research populations, 36, 37 there have been no reports correlating POMS scores with clinical diagnosis of psychiatric disease. No claims of clinical psychiatric disease can be made based on the present study.
Although there was a 49% response rate to the initial 152 surveys distributed, demographic analysis revealed no difference in age or sex between the responders and the nonresponders. There were equal numbers of patients with severe and mild GO in the response group, which is likely representative of the spectrum of patients with GO. Furthermore, there is no reason to believe that patients with greater emotional distress responded at a higher or lower rate, and our response group showed a wide range of mood disturbance.
The results of this study account for only a small sample of patients with GO and cannot be generalized to all patients with GO. However, this study does verify the clinical observations made in a university-based tertiary referral practice. Larger, multicenter studies with tighter inclusion/exclusion criteria, such as controlling for previous surgical intervention or radiation therapy, are needed to better study mood disturbance in all subpopulations of patients with GO. The sample of patients in our study was predominantly female, and although Graves disease affects women 5 to 10 times more frequently than men, 38 there may a difference in presentation between men and women that will need to be explored in future studies.
Graves ophthalmopathy is a debilitating disease associated with a significant psychological burden, especially when disfiguring signs are predominant. The emotional impact of the disease should be evaluated routinely and should be taken into consideration when making management decisions. While psychological evaluations may be beyond the scope of an ophthalmology practice, appropriate referral should be made to a mental health care professional. A lower threshold for surgical intervention in patients with significant GO-related mood disturbances might have a significant benefit in quality of life for selected patients. Further research is needed to fully evaluate GO-related mood disturbance and its impact on surgical intervention. 
